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PROBLEM TO BE SOLVED: To provide a higher 
sensitive photoelectric surface capable of changing 
the short wavelength limit and a photoelectric transfer 
tube using the photoelectric surface. 
SOLUTION: A window layer 31 consisting of Inx 
(AlyGa1-y)1-x'As is closely provided through an 
anti reflection film 20 on a glass face late (10). An 
active layer 32 consisting of InxGal-xAs having 
lattice match to the window layer 31 is formed with a 
range of 0<x-x<0.18, 0<y<1 on the window layer 31. 
A surface layer 33 consisting of Cs20 and an 
electrode 50 consisting of Cr are formed on the upper 
surface of the active layer 32 at its central part, and 
the upper surface of the active layer 32 at its end, 

respectively. This constitution changes the short wavelength limit with the lattice match 
applied to the window layer 31 and the active layer 32. 




LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of 
rejection] 



15.01.2003 



http://wwwl9.ipdl.ncipi.go jp/PAl/result/detail/main/wAAAV0aaM4DA409213203PL... 3/8/2006 



Searching PAJ 



Page 2 of 2 



[Kind of final disposal of application other 
than the examiner's decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 3615856 

[Date of registration] 12.11 .2004 

[Number of appeal against examiner's 
decision of rejection] 

[Date of requesting appeal against 
examiner's decision of rejection] 

[Date of extinction of right] 

Copyright (C); 1998,2003 Japan Patent Office 



http://wwl9.ipdl.ncipi.gojp/PAl/result/detail/main/wAAA 3/8/2006 



• JP,09-213203,A [CLAIMS] 



Page 1 of 1 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the photoelectric surface established so that it might stick to a glass face plate,upper 
through the antireflection film of a detected light which is an object for detection The window layer 
which intercepts the light of short wavelength rather than a detected light which is formed of 
Inx , (AlyGal-y)l-x'As on an antireflection film, and serves as an object for detection, The barrier 
layer which it is formed [ barrier layer ] on said window layer, and said detected light is absorbed 
[ barrier layer ], and generates said photoelectron by InxGal-xAs with bandgap energy smaller than 
said window layer, The photoelectric surface characterized by being the photoelectric surface which 
it had even if few, and the atomic composition ratio x of said barrier layer being almost equal to 
atomic composition ratio x 1 of said window layer in 0< x<0.18, and the range of the atomic 
composition ratio y of said window layer being 0< y<l. 

[Claim 2] The photoelectrical converter tube equipped with the thermionic tube with which the 
interior was maintained at the side-attachment-wall edge by the vacua in support of said glass face- 
plate, and the anode plate which is installed in the interior of said thermionic tube, and holds a 
forward electrical potential difference to said photoelectric surface so that the photoelectric surface 
according to claim 1 and said photoelectric surface might be held in the interior. 
[Claim 3] The photoelectrical converter tube according to claim 2 characterized by having the 
multiplication means which carries out secondary electron multiplication of the photoelectron 
emitted from said photoelectric surface between said photoelectric surfaces and said anode plates. 
[Claim 4] Said anode plate is the photoelectrical converter tube according to claim 2 or 3 
characterized by being the fluorescent screen which emits light by receiving the two-dimensional 
electronic image corresponding to the two-dimensional optical image of said detected light. 
[Claim 5] Said anode plate is the photoelectrical converter tube according to claim 2 or 3 
characterized by being the solid-state imaging device which outputs the electrical signal 
corresponding to said two-dimensional optical image by receiving the two-dimensional electronic 
image corresponding to the two-dimensional optical image of a detected light which carried out 
incidence to said photoelectric surface. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the photoelectrical converter tube using the 

photoelectric surface and it which consist of a group EQ-V semiconducter. 

[0002] 

[Description of the Prior Art] The following which used a group III-V semiconducter like GaAs as 
the photoelectric surface who uses for the photoelectrical converter tube which detects pole feeble 
light are known. First, from a detected light which is formed of AlGaAs and serves as an object for 
detection, the photoelectric surface indicated by JP,51-73379,A is equipped with the window layer 
which intercepts the light below short wavelength, and the barrier layer which it is formed [ barrier 
layer ] of GaAs and generates a photoelectron by optical pumping, through the antireflection film, 
carries out thermocompression bonding of the glass face-plate to an AlGaAs window layer, and is 
supported. The photoelectric surfaces indicated by the USPAT No. 3769536 official report are 
consisted of by the barrier layer by choosing at least one matter from the photoelectric surface 
supported by the glass face-plate and (aluminum, Ga, In) (P, As, Sb) each matter group, furthermore, 
the case of the barrier layer which the barrier layer is constituted by InxGal-xAs (x= 0.2), and, as for 
C.Piaget et al., ACTA ELECTRONICA, and the photoelectric surface indicated by 20, 4, 1977, and 
333, turns into from GaAs ~ comparing ~ the inside of a barrier layer - a detected light — a long 
wave — threshold wavelength (the following — a long wave - it is called long marginal") in case 
merit's light is intercepted is large, moreover, the compound semiconductor substrate top which 
consists of Gal-yAlyAs in the photoelectric surface indicated by JP,49-1 14689,A - InxGal-xAs - 
since — the becoming barrier layer is formed. 
[0003] 

[Problem(s) to be Solved by the Invention] However, in the photoelectric surface of the combination 
of the above barrier layers and window layers, since all stacking faults exist in both interface, a 
crystal defect arises in an interface, and when it spreads into a barrier layer, the quality of a barrier 
layer deteriorates substantially. Since the photoelectron which absorbed a detected light and was 
generated within the barrier layer is recombined in the crystal defect section and the diffusion length 
becomes short consequently, the sensibility of the photoelectric surface falls. The sensibility of the 
photomultiplier tube with which the above photoelectric surfaces were actually incorporated falls 
substantially compared with the case where a crystal defect does not exist, image enhancement 
tubing equipped with the photoelectric surface where a crystal defect exists in a barrier layer 
especially ~ a cross hatching pattern — an image [ like ] appears in a signal output and lowering of 
the image property is remarkable. 

[0004] By the way, the photoelectric surface indicated by JP,5-266857,A consists of barrier layers 
which consist of a window layer which consists of aluminum l-ylny As, and InxGal-xAs (x<=0.2), 
and the aluminum 1 -ylnyAs window layer and the InxGal-xAs barrier layer are carrying out lattice 
matching by making accuracy fix the atomic composition ratio y of an aluminum 1 -ylnyAs window 
layer to a predetermined value. However, since the atomic composition ratio x of an InxGal-xAs 
barrier layer and the atomic composition ratio y of an aluminum 1 -ylnyAs window layer cannot 
change independently mutually, if one atomic composition ratio is decided, the atomic composition 
ratio of another side will be decided uniquely. Therefore, threshold wavelength (henceforth a "short 
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wavelength limitation 11 ) in case the light of short wavelength is intercepted rather than a detected 
light in a window layer will also be decided uniquely. 

[0005] Then, this invention person found out that the above-mentioned trouble was intrinsically 
solvable by using the barrier layer which consists of a window layer which consists only of 
AlGalnAs only indicated by JP,4-324227,A, and InxGal-xAs, as a result of a stacking fault's 
examining various combination between a window layer and a barrier layer about the ingredient 
configuration which hardly exists. It was completed based on the starting knowledge, and this 
invention offers the high sensitivity photoelectric surface which changes short wave transgression 
according to the atomic composition ratio of a window layer, and the photoelectrical converter tube 
using it, carrying out lattice matching to the barrier layer which the window layer which consists of 
AlGalnAs turns into from InxGal-xAs. 
[0006] 

[Means for Solving the Problem] In the photoelectric surface established so that the photoelectric 
surface concerning this invention might be stuck to a glass face plate,upper through the antireflection 
film of a detected light which is an object for detection The window layer which intercepts the light 
of short wavelength rather than a detected light which is formed of Inx f (AlyGal-y)l-x'As on an 
antireflection film, and serves as an object for detection, It is formed on a window layer of InxGal- 
xAs with bandgap energy smaller than a window layer. It is the photoelectric surface equipped with 
the barrier layer which a detected light is absorbed [ barrier layer ] and generates a photoelectron at 
least, and the atomic composition ratio x of a barrier layer is almost equal to atomic composition 
ratio x' of a window layer in 0< x<0.18, and it is characterized by the range of the atomic 
composition ratio y of a window layer being 0< y<l . Even if the atomic composition ratio of a 
window layer which determines short wave transgression changes with these, the crystal defect in 
the barrier layer which carried out lattice matching to it mostly is controlled. 
[0007] The photoelectrical converter tube of this invention is installed in the interior of the 
thermionic tube with which the interior was maintained at the side-attachment-wall edge by the 
vacua in support of the glass face-plate, and the thermionic tube, and is equipped with the anode 
plate which holds a forward electrical potential difference to the photoelectric surface so that the 
photoelectric surface and the photoelectric surface may be held in the interior. The signal of light is 
convertible for the signal of a photoelectron with this. 

[0008] Moreover, it is characterized by having the multiplication means which carries out secondary 
electron multiplication of the photoelectron emitted from the photoelectric surface between the 
photoelectric surface and an anode plate. Multiplication of the signal of the emitted photoelectron 
can be carried out by this. 

[0009] Moreover, it is characterized by an anode plate being a fluorescent screen which emits light 
by receiving the two-dimensional electronic image corresponding to the two-dimensional optical 
image of a detected light. By this, direct observation of the two-dimensional optical image of a 
detected light can be carried out. 

[0010] Moreover, it is characterized by an anode plate being a solid-state imaging device which 
outputs the electrical signal corresponding to a two-dimensional optical image by receiving the two- 
dimensional electronic image corresponding to the two-dimensional optical image of a detected light 
which carried out incidence to the photoelectric surface. A two-dimensional optical image is 
convertible for an electrical signal with this. 
[0011] 

[Embodiment of the Invention] The operation gestalt of this invention is explained with reference to 
a drawing. 

[0012] Drawing 1 shows a part of perspective view of the photoelectric surface of this invention in a 
cross section. On the glass face-plate 10, the antireflection film 20 Si02 and Si3N4 carried out [ the 
antireflection film ] the laminating one by one sticks that the thickness according to the wavelength 
of a detected light which is an object for detection is also, and is formed. On the antireflection film, 
the window layer 3 1 with a thickness of 0.03 micrometers or more it is thin from p mold 
Inx'(AlyGal-y)l-x f As is formed as an epitaxial layer. If a detected light (hnu) carries out incidence 
from the glass face-plate 10 as the arrow head of drawing 1 shows, it will penetrate without 
decreasing the glass face-plate 10 and an antireflection film 20, and the light of short wavelength 
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will be intercepted from a detected light in a window layer 31. In addition, about the carrier 
concentration of p mold of a window layer 31, it is not strict. 

[0013] And the atomic composition ratio x of the InxGal-xAs barrier layer 32 is formed as an 
epitaxial layer equal to atomic composition ratio x' of the Inx^AlyGal-y^-x'As window layer 31, 
and the barrier layer 32 with a thickness of 1-3 micrometers which bandgap energy becomes from 
small p mold InxGal-xAs absorbs a detected light from a window layer 31 in window layer 31 up 
one, and is making it generate a photoelectron rather than a window layer 3 1 . In addition, the carrier 
concentration of p mold in a barrier layer 32 is lxl018cm-3-10xl018cm-3. 
[0014] Here, this invention person changed the value of the InxGal-xAs barrier layer x, and 
measured the spectral sensitivity of a barrier layer. Drawing 2 is the experimental result which asked 
for the spectral sensitivity of the InxGal-xAs barrier layer on a GaAs substrate, when changing x 
with 0 to 0.16. the value of the result shown in drawing 2 to x - 0.08 and 0. - the long wave of the 
spectral sensitivity in 12 and 0.16 - a long limitation not only changing with about 0.94 
micrometers, about 0.97 micrometers, and about 1 micrometer but a long wave — it became clear 
that the radiant sensitivity by the side of merit falls remarkably. This is because it becomes low, an 
electron affinity serves as forward and the radiation sensitometry in that case is prevented from 
vacuum level by the noise of system of measurement, if the potential energy of the photoelectron at 
the bottom of the conduction band of an InxGal-xAs barrier layer falls to vacuum level extent and 
makes it x>=0.18 as x becomes large. 

[0015] moreover, this invention person - Inx - '(AlyGal-y) the atomic composition ratios x and x of 
the l-x'As window layer 31 and the InxGal-xAs barrier layer 32\ and y - being related - x and x f — 
X=X »=0.18 - fixing — y — y= 0.25 and 0. - when it was made to change to 5 and 0.75, the spectral 
sensitivity characteristic of the photoelectric surface was measured. Drawing 3 shows the 
measurement result of the spectral sensitivity characteristic in each ****. the long wave it is decided 
from the result that mentioned above by the atomic composition ratio x of the InxGal-xAs barrier 
layer 32 - it found out that the short wavelength limitation changed according to the value of y of 
the InxXAlyGal-y^-x'As window layer 31, and was set to 0.9 micrometers, 0.78 micrometers, and 
0.65 micrometers to a long limitation being as fixed as about 0.94 micrometers, respectively. 
[0016] Furthermore, as a result of making x' of the Inx'(AlyGal-y)l-x'As window layer 31 equal to x 
of the InxGal-xAs barrier layer 32, in each ****, lowering of sensibility is not seen because both do 
lattice matching. The crystal defect resulting from it is also controlled in the interface of the window 
layer 31 and barrier layer 32 which carried out lattice matching. Therefore, the diffusion length of a 
photoelectron becomes a big value, dissipation by recombination of the photoelectron in a barrier 
layer 32 etc. decreases, and lowering of sensibility is no longer seen as mentioned above. However, 
since both atomic composition ratio x' and the distorted stress which exists in the interior of the grid 
which constitutes a barrier layer 21 if the degree of the stacking fault between both is small even if x 
is not thoroughly in agreement are eased by deformation of a grid, a crystal defect is not introduced. 
[0017] I do one. as mentioned above, the range of the InxGal-xAs barrier layerx[ 32 ] 0<x<0.18 — 
Inx -- about [ '(AlyGal-y) x of the l-x'As window layer 31\ and ] By having found out that y of 
the Inx'(AlyGal-y) l-x'As window layer 31 could change independently of it, it became very easy as 
compared with the case where ingredient presentation control of the high sensitivity photoelectric 
surface where short wave transgression can change to arbitration is the advanced technology. 
[0018] the surface layer 33 which becomes a barrier layer 32 top-face center section from Cs20 — 
homogeneity — a pole ~ since it is formed thinly and the work function of barrier layer 32 top face is 
reduced enough, when about 33 surface layer is reached without many photoelectrons disappearing, 
it is emitted outside easily. However, a surface layer 33 may not be restricted to the oxide of alkali 
metal like Cs20, and alkali metal or its fluoride is sufficient as it. Moreover, the electrode 50 which 
consists of Cr is vapor-deposited and formed in the barrier layer 32 top-face periphery section, and it 
can be made to perform electric connection with a barrier layer 32. 

[0019] Next, it is explained that it is also with the manufacture approach about the photoelectric 
surface of this invention. Drawing 4 (a) - (e) shows the A- A line sectional view of drawing 1 in order 
of the process. 

[0020] First, the semi-conductor substrate 60 which consists of GaAs is prepared. The buffer layer 
61 with a thickness of about 4 micrometers which uses an epitaxial growth system (not shown) and 
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consists of InxGal-xAs on this next, the dirty stop layer 62 with a thickness of about 1 micrometer it 
is thin from Inx(aluminum0.5Ga0.5)l-xAs, and the impurity of p mold were introduced only for the 
amount of requests. About 4-micrometer window layer 12 ** which consists of a barrier layer 32 
with a thickness of about 2 micrometers it is thin from InxGal-xAs, and Inx'(AlyGal-y)l-x f As 
carries out sequential epitaxial growth, and as shown in drawing 4 (a), a semi-conductor multilayer 
with hetero structure is produced. 

[0021] In the above-mentioned process, a buffer layer 61 is formed for not diffusing the impurity in 
the GaAs semi-conductor substrate 60 to the layer above a buffer layer 61 in order to decrease the 
crystal defect of the dirty stop layer 62 on it. In addition, even if a buffer layer 61 makes an InxGal- 
xAs layer with a (ii) thickness of 2 micrometers and a GaAs layer the multilayer structure which 
carried out the laminating by turns besides making it the layer which consists of a presentation of (i) 
regularity mentioned above or (iii) makes a presentation the so-called graded layer made to incline to 
InxGal-xAs gently- sloping from the GaAs semi-conductor substrate 60, same operation and 
effectiveness produce it. In the etching processing mentioned later, the dirty stop layer 62 is formed 
in order to protect the layer above the dirty stop layer 62. moreover — this invention — the InxGal- 
xAs barrier layer 32 and Inx' (AlyGal-y) — making almost equal both indium presentation ratio x 
and x', as mentioned above in case epitaxial growth of the l-x f As window layer 31 is carried out — 
both lattice constant — about ~ he makes it do one and is trying to suppress the crystal defect in a 
barrier layer 32 

[0022] Then, a CVD method is used on the Inx'(AlyGal-y)l-x'As window layer 31, and the 
antireflection film 20 in which Si3N4 and Si02 carried out the laminating to the thickness according 
to the wavelength of a detected light being one by one is made to form, as shown in drawing 4 (b). 
[0023] And the glass face-plate 10 which consists of 7056 glass (coefficient of thermal expansion: 
5xl0-7/degree C) of Corning, Inc. comparatively near the coefficient of thermal expansion of a 
barrier layer 32 is heated at about 550 degrees C in a vacuum or inert gas, thermocompression 
bonding is carried out to an antireflection film 20, and a multilayer is arranged to the glass face-plate 
10 through an antireflection film 20. In addition, especially if the glass face-plate 10 is close to the 
coefficient of thermal expansion of a barrier layer 32, it will not be restricted to Corning 7056 glass. 
Then, if the glass face-plate 10 is cooled to a room temperature, as shown in drawing 4 (c), an 
antireflection film 20 will be stuck with the glass face-plate 10. 

[0024] Next, if etching clearance of the GaAs semi-conductor substrate 60 is carried out to it being 
also in this condition using ammonia and a hydrogen-peroxide solution, the Inx(aluminum0.5Ga0.5) 
1-xAs dirty stop layer 61 will be exposed, and etching clearance will stop automatically. Then, if 
etching clearance of the Inx(aluminum0.5Ga0.5)l-xAs dirty stop layer 61 is carried out using fluoric 
acid or the solution of hydrochloric acid, as shown in drawing 4 (d), the InxGal-xAs barrier layer 32 
will be exposed, and etching clearance will stop automatically. 

[0025] Then, the electrode 50 which becomes the InxGal-xAs barrier layer 32 exposed-surface 
periphery section etc. from Cr is made to vapor-deposit within vacuum evaporationo equipment (not 
shown), and it enables it to connect the photoelectric surface 30 electrically by using a predetermined 
mask. Finally, after heating and defecating InxGal-xAs barrier layer 32 exposed surface at about 580 
degrees C, by introducing Cs and 02 and making InxGal-xAs barrier layer 32 exposed surface 
vapor-deposit a surface layer 33, the work function of InxGal-xAs barrier layer 32 exposed surface 
is reduced, and the photoelectric surface shown in drawing 4 (e) is acquired. 
[0026] Below, the photoelectrical converter tube concerning this invention is explained for every 
operation gestalt. 

[0027] 1st operation gestalt drawing 5 of the photoelectrical converter tube shows the so-called 
sectional side elevation of the line focus mold photomultiplier tube. In drawing 5 , the glass face- 
plate 10 with which it was established in it through the antireflection film as the photoelectric surface 
30 stuck to the inner surface is supported by one edge of the barrel which constitutes the body of the 
thermionic tube 1 1 , and as a detected light (hnu) shows an arrow head, incidence is carried out. The 
other-end section of the barrel which constitutes the thermionic tube 1 1 is also airtightly closed using 
glass, and holds the thermionic-tube 1 1 interior to the vacua. 

[0028] Multistage repeat ****** of the dynode section 71 (multiplication means) which consists of 
two or more steps of dynodes 71a-71h for carrying out multiplication of the photoelectron which the 
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anode plate 40 is installed in the other-end section in the thermionic tube 11, and the convergence 
electrode 70 of the couple which converges a photoelectron on photoelectric-surface 30 approach 
among between the photoelectric surface 30 and an anode plate 40 was installed, and was emitted to 
anode plate 40 approach from this photoelectric surface 30 one by one is carried out in the curved- 
surface-like electrode. Through the bleed-screw circuit and the electric lead, although not illustrated, 
it distributes and is impressed by the photoelectric surface 30, the convergence electrode 70, the 
dynode section 71, and the anode plate 40 so that it may increase for every stage, as a forward bleed- 
screw electrical potential difference approaches an anode plate 40 to the photoelectric surface 30. 
[0029] Therefore, if a detected light carries out incidence to the photomultiplier tube, it will be 
emitted conventionally for a short time, holding a number with a photoelectron (e-) comparable as 
the former from the above-mentioned photoelectric surface 30. It accelerates and converges with the 
convergence electrode 70, and incidence of the emitted photoelectron is carried out to 1 st dynode 
71a. The secondary electron of one several times the number of this is emitted to the number of 
photoelectrons which carried out incidence, and incidence is succeedingly accelerated and carried 
out to 2nd dynode 71b. A several times as many secondary electron as this is emitted to the electron 
number which carried out incidence like 1st dynode 71a also in 2nd dynode 71b. By repeating this 8 
times, secondary electron multiplication of the photoelectron emitted from the photoelectric surface 
30 is eventually carried out to about about 1 million times, the secondary electrons emitted by 
carrying out multiplication from the 8th dynode h are collected in an anode plate 40, and it is taken 
out as an output signal current. 

[0030] With this operation gestalt, since the photoelectric surface 30 where sensibility is high is used 
even if the atomic composition ratio y of a window layer 3 1 which determines short wave 
transgression changes, the signal current eventually outputted from an anode plate 40 also becomes 
large, and a feebleer detected light can be detected as compared with the conventional line focus 
mold photomultiplier tube. 

[0031] 2nd operation gestalt drawing 6 of the photoelectrical converter tube shows the so-called 
sectional side elevation of the contiguity mold photomultiplier tube. It is closed and supported by the 
upper bed section of the barrel from which the glass face-plate 10 with which an antireflection film 
20 and the photoelectric surface 30 were made to be the same as that of the operation gestalt of the 
photoelectric surface constitutes the body of the thermionic tube 1 1 using the closure member which 
consists of the In seal section 13 and In reservoir 14, and incidence is carried out as a detected light 
(hnu) shows an arrow head. 

[0032] Moreover, the bottom plate section 12 is supported by the soffit section of the barrel which 
constitutes the body of the thermionic tube 1 1, the thermionic tube 1 1 is airtightly closed in it, and 
the thermionic-tube 1 1 interior is made to hold to a vacua. On the bottom plate section 12 top face, it 
counters with the photoelectric surface 30, and when a photoelectron is driven in, the photodiode 41 
which has the multiplication operation is installed. The electrical potential difference of several kV is 
impressed between the photoelectric surface 30 and a photodiode 41 through the electric lead (not 
shown) which the end of the stem pin 52 connected to this photodiode 41 penetrated the bottom plate 
section 12, and is prolonged, and the reverse bias electrical potential difference is impressed to this 
photodiode 41 through it, and was similarly connected to the stem pin 52 and the electrode 50. 
[0033] After many photoelectrons (e-) will be emitted to the building envelope of the thermionic 
tube 1 1 as stated to the 1st operation gestalt of the photoelectrical converter tube if a detected light 
carried out incidence to the above-mentioned photomultiplier tube, the secondary electron which 
increased multiplication several 1000 times to one photoelectron is generated by accelerating and 
devoting oneself to a photodiode 41. And the secondary electron generated within the photodiode 41 
is taken out as an output signal through a stem pin 52. 

[0034] Therefore, since more photoelectrons than before are emitted from the photoelectric surface 
even if it changes short wave transgression with this operation gestalt, compared with the 
conventional electronic placing mold photomultiplier tube, feeble light is detectable. Moreover, the 
dynode section is not needed, but since a convergence electrode moreover is not required as 
compared with the electrostatic convergence mold photomultiplier tube mentioned later, it can 
miniaturize. 

[0035] 3rd operation gestalt drawing 7 of the photoelectrical converter tube shows the so-called 
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sectional side elevation of the electrostatic convergence mold photomultiplier tube. A point which is 
different from the 2nd operation gestalt with this photomultiplier tube is that the convergence 
electrode 70 of a couple is installed between the photoelectric surface 30 and a photodiode 41. and 
each electric lead 51 connected with the convergence electrode 70 of a couple — the end of a and b — 
thermionic-tube 30 side attachment wall ~ penetrating — extending — **** — the electric lead 51 — it 
enables it to impress a predetermined electrical potential difference to the convergence electrode 70 
of a couple through a and b 

[0036] Since according to this operation gestalt it converges the photoelectron using the convergence 
electrode 70 and the small photodiode 41 can be used to the effective area of the photoelectric 
surface, a high-speed response is attained. 

[0037] 4th operation gestalt drawing 8 of the photoelectrical converter tube shows the so-called 
sectional side elevation of image enhancement tubing. This operation gestalt is that the micro 
channel plate (henceforth "MCP") (multiplication means) 72 constituted by bundling many glass 
holes with a diameter of about 10 micrometers so that the secondary electron multiplication of the 
two-dimensional electron can be carried out is installed in the center of the barrel which constitutes 
the body of the thermionic tube 1 1 unlike the 2nd thru/or the 3rd operation gestalt. and each electric 
lead (not shown) connected to the photoelectric surface 30 and MCP72 — minding — between the 
photoelectric surface 30 and MCPs72 — +-- several 100 — the electrical potential difference of V is 
impressed, moreover, each electric lead 53 connected with MCP72 — the end of a and b penetrates 
the side attachment wall of the thermionic tube 1 1, and is prolonged, and the electrical potential 
difference for multiplication is impressed between the underside sides (henceforth a "output side") of 
MCP 72 the top-face side (henceforth a "input side") of MCP72 through them. 
[0038] Moreover, with this operation gestalt, the fiber plate 42 is supported by the soffit section of 
the barrel which constitutes the body of a vacuum pipe 11, and it differs from the above-mentioned 
operation gestalt in the point that the fluorescent substance 43 (fluorescent screen) is arranged on the 
inner surface. And the electrical potential difference of about ^several kV is made to be impressed to 
a fluorescent substance 43 to MCP72 through an electric lead (not shown) different from the above 
connected to electric lead 53c connected to the fluorescent substance 43, and MCP72. In addition, 
the electric lead connected with the 1st electrode 50 and the 2nd electrode 51 is omitting the graphic 
display. 

[0039] Therefore, if a detected light carries out incidence to image enhancement tubing like drawing 
8 , the two-dimensional photoelectron image (e-) corresponding to a two-dimensional optical image 
will be emitted to the building envelope of the thermionic tube 1 1 from the photoelectric surface 30, 
and incidence will be accelerated and carried out to MCP72 input side. It increases the secondary 
electron multiplication of the two-dimensional photoelectron image about 1 million times, and the 
two-dimensional electronic image corresponding to an incidence location is emitted by MCP72 from 
the output side of MCP72, and incidence of it is accelerated and carried out to a fluorescent 
substance 43. On a fluorescent substance 43, the two-dimensional image corresponding to a two- 
dimensional electronic image reinforces, and it is indicated by luminescence. A two-dimensional 
image is taken out and observed outside through the fiber plate 42 which is supporting the 
fluorescent substance 43. 

[0040] Since this operation gestalt uses the above-mentioned photoelectric surface 30 where the 
crystal defect was controlled even if short wave transgression changes and many two-dimensional 
photoelectron images are emitted rather than before, a fluorescent substance 43 emits light with the 
two-dimensional electron by which multiplication was carried out more strongly than before. 
Therefore, direct observation may be carried out, without the cross hatching pattern with which a 
feebleer two-dimensional optical image is highly sensitive with a pattern, and originates in a crystal 
defect appearing as compared with the conventional image enhancement tubing. 
[0041] 5 th operation gestalt drawing 9 of the photoelectrical converter tube shows the so-called 
sectional side elevation of the contiguity mold camera tube. In this camera tube, it replaces with the 
photodiode 41 in the 2nd operation gestalt, and the charge storage component (henceforth "CCD") 
44 which is an imaging device is used. Although not illustrated, between the photoelectric surface 30 
and CCD44, the electrical potential difference for carrying out multiplication of the emitted 
photoelectron is impressed, and when the photoelectron accelerated by this carries out incidence to 
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CCD44, multiplication of the photoelectron image is carried out. The charge accumulated in each 
pixel of CCD44 is outputted to time series outside through a stem pin 54. 

[0042] Also in this operation gestalt, since more two-dimensional photoelectrons than before are 
emitted from the high sensitivity photoelectric surface 30 where a short wavelength limitation can 
change, more [ outside ] multiplication electrons accumulated in each pixel of CCD44 than before 
may be outputted to time series. Therefore, it becomes possible to detect a two-dimensional feeble 
light phenomenon electrically, and to observe it from before. Moreover, this operation gestalt can 
acquire a quality image property, without outputting the cross hatching pattern resulting from a 
crystal defect, as stated to the 4th operation gestalt. 

[0043] In addition, in the 1st thru/or the 3rd operation gestalt of the photoelectrical converter tube 
concerning this invention, although the thing using the dynode or the photodiode as a multiplication 
means was explained, a multiplication means may not necessarily be restricted to the above- 
mentioned thing, but may use the multiplication means of others, such as a micro channel plate. 
Moreover, although the contiguity mold camera tube was explained in the 5th operation gestalt of the 
photoelectrical converter tube, the electrostatic convergence mold camera tube etc. may be used. 
Furthermore, although the case where CCD was used as an imaging device in the operation gestalt of 
the camera tube was explained, of course, the photodiode of the solid state detector which should not 
be limited to this and has a location detection function, for example, a location detection mold, etc. 
may be used. It cannot be overemphasized that it can finally apply also to other photodetection 
equipments, such as streak tubing equipped with these, although the photomultiplier tube, image 
enhancement tubing, and the camera tube were explained as the photoelectrical converter tube of this 
invention. 
[0044] 

[Effect of the Invention] Since according to the photoelectric surface of this invention the 
presentation of a window layer is changeable while a window layer and a barrier layer carry out 
lattice matching, the high sensitivity photoelectric surface where a short wavelength limitation can 
change is acquired. 

[0045] Furthermore, according to the photoelectrical converter tube using the above-mentioned 
photoelectric surface of this invention, even if it changes the atomic composition ratio of a window 
layer which determines short wave transgression, a light feebleer than before is detectable. 
Especially, a quality image is obtained in image enhancement tubing or the camera tube, without 
generating the cross hatching pattern resulting from the crystal defect of the photoelectric surface. 

[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[Drawing 1] 
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PROBLEM TO BE SOLVED: To provide a 
higher sensitive photoelectric surface capable 
of changing the short wavelength limit and a 
photoelectric transfer tube using the 
photoelectric surface. 

SOLUTION: A window layer 31 consisting of 
Inx (Aly Ga1-y )1-x 'As is closely provided 
through an anti reflection film 20 on a glass 
face late (10). An active layer 32 consisting of 
Inx Ga1-x As having lattice match to the 
window layer 31 is formed with a range of 
0<x'=x<0.18, 0<y<1 on the window layer 31. A 
surface layer 33 consisting of Cs2 O and an 
electrode 50 consisting of Cr are formed on 
the upper surface of the active layer 32 at its 
central part, and the upper surface of the 
active layer 32 at its end, respectively. This 
constitution changes the short wavelength limit 
with the lattice match applied to the window 
layer 31 and the active layer 32. 
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( e ) (c^-r^M*if#6n-2. 0 
[00 2 6] o^(G. 4&i»CCft*3ftl&&e«&£iii 

[0 02 7] jKm^feg©^ 1 glife^m 

M0 J £^L-/c*>©r&-5>. 05«:*Jt^T t rtBGCT^M 

3 o *ss*fp*±Jii^7> o-cmm? z «t 5 k o-csweti 
/c7^7^®«i 0*5x^1 1 ©*ff*fltesr-5«»© 

-75-©^a5tc3^«FStiTfe"3. &t£tH:7c (hi/) *5^EP 

ccTK^-i^KAWsn?,. Ka«i 1 £*ia;-r -5 fist*© 

[0 02 8] tt^lf 1 1 rt©ffi^r©SSi5fCtt^4 0 7ii 

3tlI3 OffOCC^tm^JRJB-rS— «®JRJR«S7 0 
^g^ii, 7>>o % Il4 0SD(CC©7feSI3 0*e> 

sew s nfc3ts^*JB^it^-r s fcsb©aiKS© 94s 

-F7 1 a~7 1 hfrttZm s- F^7 1 (*t»# 
0^LifeV^5, 3E1I3 0. iRmm®7 0. ^-T^-F 

SBT i v ■eu-cPi®4 0K:t3: > 7- <j - tmmRv^m u 
-F«vi/r. ^mm3 otc»bt:iE©7'u-^E*5 
us 4 o tea-} < i/conx^&i^cma-r s =t 5 &c#ie u 

[ 0 0 2 9 ] J: ortttftW**J*»f-»flHf KAW-T * 
i. ±IB^m®3 O^^ST (e") 7t»5fi£3fetP)^e 

tt $ nfepfem^ijjRmms 7 o «: j: o xmm l xi&m s 

ft. ill *-f>-F7'l a«:A*f$n-i>. At^bycTfe^ 

294 y- F7 i btcflnaL-rA^-r^.. i^^y- 

F7 1 b(c*Jt»f4>^l #<ls-Vl la <t|§)iltcA*f 

: *:8lsliS , 7M-rciK:«J:or > #H®3 0 ^e»»ttSn 
/c7femT-«^ 1 0 0 77ffiggtC*&ft(c 2 » m $ 
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ft. m8#-(s-- Fh^6.if|gUram3ftfc2^^ 

*M4 o r**e.ftai^<t#^<!: urm o m 3ft 
[0030] ^ufijBsrctt. m.immn*®:ib?>?m 

3 1 (D/l^ifflJjSi:bv* s ^bbT4)SS©M^1i®3 0 
Srffl^TI^SCi;^ 1®®4 0^6«J^W(CtB*3ft 

[0031] yeim&.m<om 2 gys?g<i 10 

&©-C4>£„ S*Hftitlg2 0 <b3femS3 0 ±i)iftfgm<D 

mMmmtwim^irLtcii ^T.mmi 0**. in^-^gp 

1 3 RO'Injgi* 1 4*>6&*i8±giM*£ffl^-Cj(£e 1 
te<3. Wtfc&yt (hi/) #^EflK7jVrJ:5K:A*f3ft 

[ o o 3 2 ] 1 1 <D^wzmm-z>Wi&<D 

T^auca. jsssri 2*s^3 ft. g£«i izm.® 

s. sssui 2±®-ctt7tmM3o<!:*fifi]ur. %m^- 

-F4 l*^g3ftTI,^ 0 C(D7*h?^t-h-4 1 
icmWtStitcX T A t'> 5 2 ©— ig*5jg«gp 1 2 
L-C&tfTfcO. -eftSrtf-LTC©?* F F4 

1 tctt^'-crxmji^Epjrasft-cfcD. *fcii)«fcx 

fAf>5 2iti5 0 3 iifclM U — F 
■a-T) t^Lr. 3femM3 0i7* F#-f F4 1 

£ ©ifflfcR k v ©^ff mvm 3 ft -co s„ 

[0 03 3 ] iiSWf-* [StK^ffi^AStT 5 30 

( e - ) 1 1 (DtH^sm^ < »m sft/cm. 

7* \-#-<*- F4 1 tcJjnai/rrr^ii*ft-5C£k:J; 

o . xm* i o& iooo feiam 3 ftfc 2 

-?#5EJ£3ft-5. -eur. F#^*- F4 lrtT-£ 

/£3 ftfc 2 xm^-vx^A. f> 5 2 *^-i/rai*«#£ 

L/rm0ffi3ft-5= 

[0 034] L.fc*^-c. 2«ife^-c«^&sai!i^* 
^{b 3 i±x i> . #m®*> ^n^ft* «t 9 < swa 3 

ft-5©-C. ^©mW^ii^^^ifte^Kit^T 40 

•f. ^-T?.#mJ^S3t^li[S«<!;i:b$$L. 
rilxmsffi^SL^tici*^. ^{b*5Djegf«.-5. 

[0 03 5] jfem^lf©^3^i1gff^ 
H7 «Oft«9>-2>#mHX^M^^ii^©{il»fffiH^^ 
L,fck©-C&6. C©*ST-*f[g ! Sr-^2*^!!l£M 
3K§I3 0i7* F^-f*-F4 1 £©F^ 

tc. — *f©its$?^@7 o#ga?nri,^cit^„ 
-e- o r . -#© jK3?ss 7 o t 3 ftfc&nm y - f 
5 l a . b ©-i^JE^t 3 0 ffliJH£»I L- rii^r fc so 
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0 . *3i y - F 5 1 a . b £/rUT— *f©JRm^7 0 
CCBJrS©SE£EPfln-C£ 6 «fc 9 «c L/C t» 6 . 
[003 6] *^£6fe^{C«tft« . j|xmmS7 0 
r^^-*ijR^3ftri^©-c. ^notMSKJt 

L--Ct>3l>:7* \->t-i*- F4 1 £flH,»5C<b*l-C** 

[0037] jfe«aaftg®iit4SOBg« 

2^«^*f{g-c*4cfc'5tcii:Sl 0 /xmgg©*f7*7L 
*0^fcT$j£3ft£W£o3 : -+>*.il,:/u--F 
(ttTTMCPj il,^) <*t«*S) 7 2*«lflK3ft 
U^CiT*S. KWM3 ORtKMCP? 2 

fc«asft4S«»y-F (Hm-sr) **-ot. 

ffi3 0iMCP72 £©ra(CK+»l 0 0 V©HEE#EP 
JPSftn»4. Sfc. MCP7 2£SStt3ftfcS«JR«J 
- F 5 3 a . b ©-HfcWia* 1 1 ©Mt£Ki orfi 

y\ -eftp»*/M>r. mcp7 2©_k®iij <wt 

fjj it,^) £MCP7 2©TffiffliJ (OT ra^fflijj i 

[0 03 8] * /c*Hte^r-». 1 1 ©##£ 
flteST ^M^OT^SPKtt-? t *f — ^7*1 — F 4 2 

M3t»4 3 tCg&fcSftfc*»y - F 5 3 c iMC P 7 2 
{C^Sft/c±SB£gO©S*y- F (S^-T) =5r/M. 
r. MCP7 2CC*fL.T+S!k.VgS©SEE*SM3feft4 
3(CEnJjD3ft4J;^tcL-C^-5. S1H50S 

^2ii5 i igiswets, 1 ;- fizb^wo 
[003 9] IstcM-iT. mmft%micigtiktiift&m 8 
S-7-«s ( e- ) 0 fr6H£6 1 1 ©F*3g|5^ra 

^feta^ft. mcp7 2\m)ictomutAm$tiz>. 

MCP72tcJ;^)-C2 yC7c3feS^«^J 1 0 0 To&lC 2 
^Ot^tt 3ft. MC P 7 2 <Dmm<lfrh AWffiBKSt 
l5L)fc2y^cS^|!^ftfcb3ft. S*f*4 3 (Cinai/T 
AW3ft4o ^^#4 3±-C«2^7c«-7^tC*fJJr.Lfc 
2 ;&7ciii®*«tS£ 3 ft -5 . 2 3C7GBIft»& 

3l£f*4 3*3a#UTC>47 t-Y^-^U- F 4 2^riiL 

r^c^«3a3ft. »3ft4. 

[0 04 0] 4^SH0&S«^jfin9ll«%^b L/T fcfeU 

•C. K36i* 4 3 ttiffS 3 ft/c 2 'XyzM-f-ic 
D5S<j8*dftS. <fc^r. fif3f£©iB«tit^«{CJt^O 

®Hr 4 7Q^, 3^£->#sjfift£ c £ < mm® 

^3ft»4. 
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■T- (J-XF TCCDJ £t>5) 4 4*Jffll»6nT(r>4. 0 
7SU&l>J&^ :ft^®3 0iCCD4 4£©faK:W:jSfcttj3 

d »ns s ftfc3fcwf-**c c d 4 4 icxst? £ c t tc & k> 

^.H^ ^7-Af>5 4?r/rLrBfSWc^aKCtll^ 10 

[0042] «w»»tc tol,>r *>. JS&£RJ1ttS£tt 
r# SiftBjgftftttS 3 0 *> & 2 2C7c#flrF-#Se*J: 0 
&^<ftffi?n5Ci*6 l CCD4 4©*ffiRtCWIl' 

nnz>. ct-o-c. 2,XK<Dmffimnt.*mm 

znz>ztifi-v%z>. 20 
[0043] ttis. *mm&z%'mm2m<Dm 1 7}M 

*3 Sat^ftKJs^T . if Lt FXtt 
?* V #J *- 1rZmi,>tct><D&miVt£tfi. 

©7* h#-f*-K^-Cfc«to&i>cittfc-£6A/C& 
[0044] 

[J%hj©$j!H] *»WO*Wi«:j:ntf. ^HitSteS 
£#1§^^l.&#se>ftJI©ifa»£ ; £:^;>t£ C tifi-CS S 

5„ 40 
[0045] § 6tc. #lfe?l§©-hia£Sfl5&fflt>/c3fcS 
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[0 1 ] x&wconmmic&ziemwomnMz-fli 

[02] GaAsSfch«:*iIn,Ca 1 .,As3&>e>&5iSffii© 

5. 

[03 ] In,- (A1 v Ga 1 _ v ) 1 -,.Asfr6&5;gJI©jflJi£y£ 
g{fc3#fc£#. *#6W{C^-5*«li©^3fegiS#tt* 

[04] HOA-AigKll(C-5UtSIIg^b 

[B51B1 ©36«ffi%«it*t36«SE»«©J|l 1 mMB 

[16111 ®^S«4l£fc%*£ft*<Z)92£i»g 

[0 7 ] 0 1 ©#*ffi*«jtfc#Wd»©*3 

ffi©fflwninar*s. 

[0 8 ] 0 i ©*«ffi***fc#«e»«©iH4»»& 

[0 9] 01 ©3fc1Iffi£ffi*;fcft1I^&^©IS5 SE&SffJ 
[^©IftHJ] 

1 0 • • • *7^II, 1 1 • • • J*^S. 1 2 • • • 
JSSSP, 1 3 • • - In^-;H95. 1 4 • • • Irijg*. 2 
0 - • • KJWBSjtBL 3 0 • • • 3^11, 3 1 • • • ft 
Jf . 3 2 • • • ffiffil. 3 3 • • • 4 0 - • • 

M&. 4 1- • -7* F^-Ytf-F. 42 • - • ?r-f 
X-^U-k 43 • • 44- • • 

5 0 • • • HIS, 5 1a, b . c • • • - 
k 5 2, • • ^fib'X 60 • • • 

6 1 • • •;<j77i, 6 2- • 

7 0 • • • JR^m®. 7 1 • • • #V ^- FSP, 7 1 a 
• • • ^ 1 #4 s— F. 7 1b- • • *2 #>f ->-F. 
7 1c- • • IS 3 # -f F. 7 1 d • • • IS4 *t-< J 
— F, 7 1 e • ■ ■I5^^-F, 7 1 f • • -06 
%4 s— F. 7 1 gr • • • SS7 ^^>-F> 7 1 h • • 
•18^-//- F, 7 2- • • -^^n^ + V^Jl^U 
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